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(57) Abstract 

PURPOSE: To improve the etching 
yield of a sample and perform 
high-selectivity etching on the 
sample by periodically providing a 
first period in which a reactive 
species is adsorbed to the surface 
of the sample, second period in 
which accelerated particles are 
projected upon the surface of the 
sample, and third period in which 
resulting products of reaction are 
separated from the surface of the 
sample and discharged to the 
outside. 

CONSTITUTION: The processing 
course of a surface-treating 
method using plasma is mainly 
composed of a first period A in 
which a reactive species is 
adsorbed to the surface of a 
sample, second period B in which 
accelerated particles are projected 
upon the surface of the sample, and 
third period C in which resulting 
products of reaction are separated 
from the surface of the sample and 
discharged to the outside and the 
processing course composed of the 
periods A, B, and C is periodically 
performed in a period of 1 msec to 
1 sec. When ions are projected upon 
the surface of the sample as the 
accelerated particles, plasma 
discharge is performed with an 
arbitrary modulated power in the. 
periods A and B and a bias is 
applied across a sample stage by 
using the arbitrary modulated power 
in the period B. In addition, the 
material is treated by stopping the 
plasma discharge and application of 
the bias power in the period C. 
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(54) bbwo5£#] *ffi«ra*»Rt^s«iase 

(57) ffiK] 

« l ©JBI8IA.' ik^x*wmix^£ttwv>fcfaz®&? 
•s x < ins s nfett^j^if k:b8« a 4x * *»fi ft 

a ti-B*3fts**t?« 3 ©jBiac ^o^© 

A , B , C (DflBN** £ ft -5 ^Sji^ 5: l [msec] JgUtl [se 
c]WT©M«iT'M»iWlCflft^. 

9 tin t t «wr z y ^ > wmmtt ft ft± a * 




1 

m#3M*#©«h] 

#tH^#x#A#IB{c i o T«Wl#x &^A U 

x^mn^mz j: o t tuia#A2 tifrjsx & -/^ 
trtB3©jBiacfc*»&j&»;. ^-®A. b, cojfflia 

* e> 2>#mW&% 1 [msec] JgU:l [sec] ETF©JIJBT?M 
^S&W«f^K«fcoTMS©JCfi&KiH&k* *usB 

fc« 1 fflJBftTD, «c v >TfiJS**** t *lH*' &BMit bSP 

«sftaagfc*&*2-©»WEfc#e>fcy, a^r© 

D, E©a§r^e>*S^Q.ailigS:l[nisec]JKJil[sec]^ 

Wmmz jjifAfRi: «fc o :£ «#H©i#* U 30 

^ Xvi5c*#©fC £ o T ItffB^AS ttfcffX ■& X 

^® jciaai-r siisfc <t tmstciss b feasts*** 
gig** <e> etai b»«§ tisase*-^*^ 1 ©jbwf , & 

. st® kh&h- s ft s 2 ©sIisg p e> 

fc»J, *»r3'i©F, "G©«iH!*»e>ife6«B!iffi'*.l'["se- 
c]JK±l [sec]«TfflM«-eJB*»K:fj&i i tfe^t 

■W##4] 2 > 3©V^*l*»C8B«ffl>»* 

2, 3 Ktmvmwmmii&i. 
m&m 5 ] 1 tcasv vt, iirBBSE»#affl*»» 

SMSt»flte500[liter/sec]JSU:i: U JBBBAfe ilWBB 
'BKlfiV^Tffiit©SEW«*T?^^*«*^** > * 1 ' 
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«*©P[J*n^ffih3ft-5t^e>«aWA, B. Cfrfe&S 
#L3g S: 1 [msec] Rfcl [sec] &TF© M W^UtBfaVLfilZ 

i-s8t#3aiK:ffi«©*iB«^i*a. 

fGiS500 [li ter/sec] £Lh£* U ttSB^^ X Vflflt^ 
9 & ff *©SEW«*Tf [sec] JKT© 

fro*^3C , 7imfcRA>f7*«#©W3ta«:ffi* 
©&fflT'HS§?: o T. J9J0»lcf?ft o Bm &*-t S i 4: 

*Mi#a©Se»IMN«a«S:500 [liter/sec] « 

±£u ^^x*rj»m4:tt»^©/Wr^«A©Biao 

© o "fe^Jfe < £ S:tt*fflSa>I«*^ [mse 
cJfiiLhl [sec]"JKT©J«JIH"e«JB»^fT*'''^ 

fc^x^^xvfttsfefeffly^x^Mm tuts 

b < ttUfBB^t^f 7;***B!in#R©v*'f iftty— 

■ *tttafe©sap«AT?^ ^oi[sec]^T©M»t*MSB^»c 
9 ] i > 2 , 3 © v ^*i#«ciais©i8ai 

fc-t*8»*«i, 2, 3 »c|BIR©*ii«HI*& 

MBB^S*SP«i-.*fe«>©SWt#S>. tfriBM 
^(Cf xAOTitf^. fe#A-r<5SJ>fc < *-o«±©^ 
x#A#S. »#«&Sftfe#*fc:/9Xvfl:'tSfc«>© 

ib8*w^ c«« s *i x / >*if * fi»cinai"r s fc » © 
-f>r>inif^©, iWBj*»^jc«wa*ifc^x^i!fBiK: 

|g^e>ft. 9x^*ffiK:fiI»TA»t"*^f*>S:«iltfl9 



3 

<Z>^;f>AtJPflit#®£^1-3*®^3^§ {C:}3v ^ 

mmm^mmmmmsmmoo [i i ter/sed u± & ^ 
(D^mns.^ i [sec] vxromnx-mnwnz ma £ ti 

^,#m«H^^^500 [li ter/sec] J£Lt S Z. 

»#S12] »#3U* 2, 3, 5, 6. 7, 8, 10 
r/sec]Rh&#**£4:&«m4:'rs»#3Cl* 2 ^ 

[f*ai3]f*9(l, 2, 3, 5, 6, 7. 8, 10 

©V>-rtl*HCfB«<35^^li^^St^l300[lit 

er/sec]J^£#r«£4:fc*S«4:"**»##'lv 2 - 
3, 5, 7tC|B«<3D*®^a^^J : y c »*^ 6 ^ 8 * 
10lC«*©*iB*SHS«- 

[«#3C14] »#3U> 2, 3, 5, 6. 7, 8,10 
(ZH^JlTWCfB^JSRittl [usee] JSA_L500 [msec] 
&5r££#8t4:-r-5!f*3lK 2, 3, 5. 7 IClB* 
®*lB«a*tteJ:tf»#3fl6. 8, 10(Cffi*<Z>S5M 

W#«.l'5] 2, 3, 5, 6, .7, 8, 10 

9^?ftftt|C£ttaAfflttl [msec] ^±350 [msec] 

Z 4: fc4«*4: 1* 2, 3, 5. 71CIB* 

®*!B«La*«SfeJ:tni#«6. 8, 10K:aB«©3HB«. 

[f*«16] fMU 2, 3, 5, 6. 7. 8, 10 
fflH-f *lrtMC»IR<0 JWBttl [usee] J5A_t250 [msec] ETF T? 
$5It^i:t5itSl. 2, 3, 5. 7iCSB« 

aamim^m^tm^me, s; iocs*©*™ 

[»*fil7] »#3U, 2, 3, 5, 6, 7, 8, 10 

. SgftSOO [liter/sec] JSU:fe«-r*SM8t#«T?» l >> - *^ 
JBSKS1 [msec]J^_h500[nisec]aTT'&5 i *®Ut.'tZ> 
2, 3, '5. 7C«SW©»Sj»«3«&*3*tf 
||$96, 8,-10lC8BJlB©*ffi*&3SSS. 
[fMl8] 2, 3, 5, 6, 7, 8\ 10 

[liter/sec] JgU:S:*^**»«^» l J > 
MXil [msec] ^±350 [msec] gTt'fcS 3 4: f * 

2, 3, 5, 7KlBBK<oaiB«SI*Sfi«fcf 
»#E6, 8, lOtCfB^O^S^SI^eo 
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[»#Jgl9] 2. 3, 5, 6, 7, 8. 10 

m S1300 [liter/sec] &Lt-&1i1r&mS&8ni3b U , 

O ami [msec] J^±250 [msec] J^TT'fe £ 3 4: 21 i" 

*w#«i, 2, 3, 5, 7izmm<Dmmmm^m^^ 

[flff#3S2 0] f#95, 6ffl^"f*i*»C8ffllB©JilJ»» 

ffi * > * * isra»w*f*0 
a*u *:/5Xvj«^jiiffl«w£.fctfswT:*« 

e*©W*T*#*3B»*«fcVV frofi«©t*T;W 

0){4ffiT'|BI«iS: 4: oTffio z. 4: SW« 4: 5 
20 §§fi„ 

[»#JS2 1] »#Jg7, 8©V*Tft;frK:iBJR©«JB« 

fcM£*©»T'fgfe BrtBT*& y . £*itc «fc y itMomj} 
i y HM<om^x^U yxsm fefrft oii: S;4«» 4: t 

7 izmMammwMtt£& «t0»#s 8 jcib* 
[ffi$gC2 3] M*^lo^c|B^©MSiW^cf^^*^tl^>^ , 

vSc«^m^<kU : -<^>inii«ffiW*DMtcA*L, m 

«ffiB^W#«flD«W©'m*«EE«:MJa»K:SaiB"t-Si4: 
ic J: o Tfffcfofu ^o*»IS0BH«JIW»®#te*^ ^ 

r3^<ofiffl-eraJHS4:oT«ae^riBT**y. zi^tcj; 
yff*<o«*-c««»sff*v\ *»ott«ffl«*-e>f 

a«k©»Srffift®tt*"traJ(BS4:oTfT*5^i4:S: 
50 #t!c4l-rS«*«10iC|B^©affi®S^go 



5 

[3f#£2 4] Sf#*20, 21, 22, 23<0V*-r*X#K:BBtf 

jg«^»Sii:%wai:i- &lf**20, 21. 22, 23tcga 

»#S2 5]«*gK'Z, 3, 4, 5, 6, 7, 
8 9, iO©^T*MW-ffi*©tW£tttf*^M&^ 

W«il"t**#«l»' 2. 3, 4, 5, 7, 9KBB*© 

Hf#£2 6] "2, 3, 4, 5, 6, 7, 8 

itSW«i:t*«*ai^ 2, 3, 4, 5, 7lCfB« 

[»#3J(2 7] ff#3U> 2, 3, 4, 5, 6, 7, 8 

4 , 5,7 {CK«»*lJ*&3l#&*3 J: tF»##.6 , 8 tC 

8a*t©£m«&t3ss. 20 

[§M2 8] 2, 3, 5, 6, 7, 8, 10 

T 1 . 2 , 3,5, 7 {CSB*©*®fltfS#?£*3 

<fct;ffi#^6, 8, iojcfB^<£>^®#ys^fi° 

[ffS2 9] 2, 3, 5, 6, 7, 8, 10 

©v^ftjWcflB*©:/9;Xv««#JiH*. ^U3>ift3r 
5$, b < BXMItSmttK.*. 6-^9 Xvjfcltft £tft 

5, 7CK«©aiii«Ba*^-kflW*« 6 ' 8 ^ 10lc 30 

»*3(3 0]t*«lv 2, 3, 4, 5, 7, 9Wf 

vayx'&^^t^mt-r^m^i^ 2, 3, 4., 
5, 7, oKfas©*®******. 

[IM3 1]fMl. 2, 3, 4, 5, 7, 9Wf 

*i*K:»*©#»ttS/ y 3 >®»fbK, * b < »s/ u 3 
>©fiffcRT?»6 it ft wst^ x » 2, 3, 

4, 5, 7, 9 K.WMa>&B&XM%&. 

[»*!(3 2]lt*aU 2, 3, 4, 5, 7, 9 Wf* 4C 

*i#C^©^tt7A^x9*T?**£fc*4#«fc'* 

S»*3U* 2, 3, 4, 5, 7, 9 fcS*©*iB*!« . 

[«W©fMBfc3MJl 
[0 0 0 1] 
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[0 0 0 2] 

[0 0 0 3] F5>fxy^>^tt,.*&Ml*©t*PK?K: 
?x/Nft«@b, £©*SI£«:»T3©JISI££*f*kfc. 

0>#* ftHffcfttfX ^"5 XT £-fb bt x A±lCj£j£ b 
fe^$4*®ic^ttbTtf^fctiSo 

[0 0 0 4] Fv'-f xy^->y£:f?&o£Bfc<Z>^fi 
IC J: 5 te*><Dtf& Z> . 

[0 0 0 5] 5fe-f, -jBffljttfinMKO-^Ki^x^&IE 
gb, £©ms%b<ttte©— :#©MK:iKflift&BJin 

«3jIfj31I«atS{5ttK9>f X V ^>f(R I E ; Reactiv 
e Ion Etching)S£fi#&-5. £*UCS 

mifv^ hO>R I E^sS^&S. 

[0 0 0 6] jS^K5-fxy^>^«Wi, {gm^>i«se 
#5£©§s«#»s. ftf* vy*ho>ic<fcoT£j£b 

fcv-f * n$E(J3igiSU*£i: bT2.45[GHz]) «ic 

* a b t ft ^9 x v-fb -r z> v >r ? p my ? x ^ ( e 

CR ; Electron Cyclotron Resonance ^X^itiff 

9 XvJW fcttStCKW^JC A>f T x ft WSn^S z. h # 
-££•6. 1992^g[I# 121KCJM8.3 

tlTV^S.}:?*, A'J3>-i^. ^?g^^iC 

"iKTOfeBW-r63<f ;i/©*S!k:J: y, 
iiTCPCh^^^*-^ ' ^v^F • ^Xv)i3 
©fc«H#&*. 3©S§gT-%, ^Xvik«ii3fi3iic 

[0 0 0 7] «±©«fce>fc^SftM^T4T&fc>*l5 
^Xy^i/^CfeWC, ^XVSC«, *3J:0W7X 
CDPPiDftltr^iSL/T^e)^^*^. -£©$Ift£TF 

[0 0 0 8] #ggBS58-186937(Ctt, Jfc«ft£j£-r£ rW 
[0 0 0 9] ffggBg59-47733lCte, V-f ^ nMSSC«^7 

Xvicfcv^, v>r*n«©x*;i^-«:i9IBI»JcSfrffc 
^-SSriUCfcy, ^XvtflC^-rs-f^^^vi? 

ft M^If 5 ' ^ V ^ V \ S . 
[0 0 10] #^Bg60-62125lCli, *«i!W*S:lffl«» 

tc«#&+ « r c J: »J . ?Stt«©ffil»tt 

I [0 0 11] #ggBS60-8683HCtt, Ig^jSSJEftMaaW 
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[0 0 12] #ggBS56-13480(Ctt. 7>f9D^X7 
X -/ ^ > higgle V \Tt*»£tC10.0kHz~101fHz©Sa£ 
«l± & PPM h X V x Afflf * - >V ^ & RSlh-r -5 

[0 0 13] #gaBg62-111429{Cli, SfcSm®!^^ 

s;&B&jtu x^^y^^wttsftiiaitssst 

[0 0 14] #g|BB61-13625{Ctt, V-fi'DlS^XV 

MSStcfc^T, v-f *nift**8:jaJffltt£3Hia-e 
-BTEfSs, 8*tM*>©in**ffi&JB»W£3Wta-li:S 

[0 0 15] #ga¥l-236629(Ctt, /WX^V^fl-niS! 

*iif«!!ttW«:i»jt+**a5« c BaRa*»'^ v ^*- 

[0 0 16] ^|g5p3-155620(Cli. # d S: gr^ftl 
[0 0 17] 4f|H§¥4-174514lCti:, Vl;i/X^V-f * D?K 

CD«*i:lKJSi«/<>f7^co»fel«B«:nJHa*, IMS 
/t-f rx«E©iLh y BSfflft/t/i/^^r^ 9 a$fflS£ 

BfrM J:. »J »J> HSMiSW 7xSffi©3TF# »J 

[0 0 18] ^ggBg60-50923tCtt, ^fXffliAi^^fc 

a«s*fe "w*©*A*cjfceT!W^©*aHiE© 

f?M&3&ftai£<&"#Si. fc<fctf#*©^A«fc:j&CTS* 
!^/\(D^7 XTffl.BWH' & IBWttCSH 'fc a_-tt*;fr8s#I3* 

[0 0 19] #B8^2-105413tCtt, x.y?-y#'iSZ.Lffl 

JB»K*AU #*«y**H8K3IUttbT:/5Xv» 

tic.}: y % v-f £ 'a -f-f ^^S'feiHS-ts** 
#SB*a*tTv**. 

[0 0 2 0] 4$H¥9-12921(ca. tBPHs©fiJi&tt!*f:* 

©tf jtfxgte-?-^- AHMtzDe© e> "fe^fc < i: 

[0 0 2 1] |H3Z3-263827{C{;}:, Xy^-V > h 
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«*<IB«atiT^S. 

[0 0 2 2] #1^5-267226 ICte, gLMrollSMt^*. 
3&g £ 1300 [li ter/sec] £A_L. ffillf*!©^©^® 
H& 100 [usee] JKT, i/XSHI#S^-^I5:# 
«p"Z?gS«Jg^ia*50[nsec]£tTi:U ^XtfcttWSE^ 

tfx*ffife(Dm$mmxmMm^r<sm.&i^ffiL, x y 

Satires. 

[0 0 2 3] a±^£K^-fXy^>y{C£tf£OT 

*w Tx^pp*pa ti-c as y **©m 

ffifcfc-aTH*. ^^Xvcfiicii, jtfxdH^&iSMtSi 
*Lfc7y*^i:, iEfeJ:lf*©'f*>3W§Pft^"C^ 

BHFU *rtiE©-f*>#A#1"*.M*>** t:i: * 

tcfc yis*Sfsat#iP4M^©r^T^-&©jffi*#^.^ 
z: y , & c feS3frl±©HJS£^#l88i utxyf>jr 
tfiMfi-s. z:©-f^->©afeJtaii*x^.;i/^-ic«fcy^ 
iB#B&jga *w *■ >V s/* hkis^jBS *«« s 'J 

>iri4Sts«©*xy^>y««^®^©i8aiaffi, a 

TV**. fc£*#ti^©F9>fXV^>yTftt£*l& = 
o©*M#8W£bTj&STV*$. 
30 [ 0 0 2 4 ]. 

.<£LTV>*i4:t±xy^>y©aWHtfiTS:**:&'t. 
iftfcv-r^niS^Xvxy^'inKIK&JB^fc, % 
Jt#x (Cl 2 ) tc <k s */ 'J n XSi) ©x > y feffiHc U 

[0 02 5] 5fef, feSloffl'JTi'f-f^-^yb 

x y ^>^**x^*ti«. iwi#ak:j:6"f>f*>© 

40 AWx^;i/^r-{C-fiCc#1-Sil^X.e)tlS. 2?-V-^- 
• ^fr A • t-fi>X • T> F • -r^ ^ □ V 
J/U-XB, l^4#, 459M (1986*p) (Journal of 
Vacuum Science AndTechnology , B volume 4, . p459 
(1986) ) CRiElc;fctf*>r*>75/i*l\RJ£K:-3Vv 

T#«nc§s«a*i"Cfey, 'J7i'f^-^'^o^ 

^a^50[A 2 ]@^T*feSilbTV%5 D *^T% 
[0 0 2 6] y Ti'r-f ^ • h^fflCH ^>ffl¥ 
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2f *ffi*)W>.5 [mTorr] , V>f * O ?S*##2000 [W] ©l§ * 
r (ion) = I (ion)/1.6X10- 19 [C] 
frt> % r(ion)=3.8X10 16 [ions/sec-cm 2 ] T-&£o ' 
©t$, ®«50[A 2 ](=50X10" 16 [cm 2 ]) ffl'JTf^ * 



-ftf^Si^Jg ; I (ion){i6[mA/cm 2 il:-&o^„ Zl 
©;&{£©»£ £WcLTjl«y£*T&e>o (1 
[cm 2 ]) SfeUCD'f itVV5*j9 * ; r (ion) Jft 
J|««1.6X10- 19 [C]T»**3^&*©(1)*; 

(1) 

• McA*N"&-f *yft 

(2)*; 



r Bpot (ion)fcHfc© 



r spot (ion) = r (ion) X50X10" 16 [cm 2 ] 
r spot (ion) =1.9X10 2 [ions/sec] T'SU, U * spo t (ion) tt*©(3)* : 
# • *sKv h ^©^ :*>©¥*& AftffSPS ; T *10 
T spot (ion)=l/r spot (ion) 
T spot (ion)=5.3 [msec] £&5„ SgoTfeSlJ 



(2) 



(3) 



^50[A 2 ]©gP^T'tt^5.3 [msec] #Wt>7^b 
jKf5#£g£ T ^ £ 3 IC £ „ 

[0 0 2 7] 7&{C, Ur^^-f # • htfCljUW-'ft 
r=1.333-P/v r (2-k B -7r-m-T) 
rif, k B {id<;^yv>^m(1.38XlO- 16 [erg/K]), 
jcttBJOTST?**. y5Xv#T*fflCl 2 ©JIHM«ijR« 

«(l[cm 2 ])^fey<5!)Ait7^^?X ; r(Cl 2 )t:JISt% 20 
S„ Cl 2 ©K*tt, C1(Z)M^*35.45, £J:tf7sK# KD 
g[6.02X10 23 fr6, 1.18X10- 22 [g]T'$>So *#©fi ♦ 

r spot (Cl 2 ) = T (Cl 2 ) X50X10" 16 [cm 2 ] 



ffi^j P [mTorr] , m [ g ] ©«{*<D#ffi*iiW3 U 
CD AM 7*5 *J97>'.T It^X-m^ *VS„ 
[0 0 2 8] 

(4) 

♦ft & (298 [K] ) £ ia«(tl> £ tfXffi^O . 5 [mTorr] © £ 

gr(Cl 2 )tt(4)j£*»&, 
r(Cl 2 )=1.2X10 17 [molec/sec-cm 2 ] 



r spot (ci 2 )tt»c©(5)*; 



f ) \fi 3> r spot (Cl 2 )=6.0X!0 2 [molec/sec] Tf*U, U * spot (Cl 2 ) tt#C©(6)5£; ; 



• h^\©ci 2 ©¥^A*fr5PB ; t * 
T spot (ci 2 )=i/r spot (ci 2 ) 

T spot (Cl 2 ) = 1.7 [msec] fcfcS. ClBt?©7T 
^ . ^ . r7-;i/X^S^1.8[A] 08¥MP**»&)- T- 

B^iotMafts. seoT, ciii^©©#fiPP#*3o 



(5) 



(6) 



^Kj:y«afa*is*Tf©isia; T, pot (ci)ttt*©(7) 

5$; 



T spot (Cl) = T spot (Cl 2 )X5 
T spot (Cl)=*?j4.2[msec]©^ra&Slb, 
©¥i%AWfSPI5.3[nisec] fcBSflET?** 

[0 0 2 9] JBiLhttCl 2 ©*®Ait75-yi'X*»&#^. 

fc«are&**k y5X74»^©ci 2 ©jjHiE»*tta« 

^f-tC «fc *J SfiS 4XS * ~e<D&ffi\t4 . 2 [msec] &JLK & S 

[0030] £JLt©^Htcfctts v ur^-rtf-** 
* ^©^^©WAftfiBMfcjMr*-^-* ■ x# 

ii»cBaiOTv*sfitf5«©RK'*9y *#**©•*?* 



(7) 

[0 0 3 1] o©UTf T-.-f.-y r X 

>l«3fe»Jxy^->ySjriS«««-?©»)©fiTS: 
yjR*(Y fc1-*)Jt^SJ«?W»(N4:i-*>©itW4:* 
40 -ft.1"*xy^->y©JRs|BK:J*±IR* t *y, sjsa^#< 

"©BBftttE8(l©J:^C*5Sfc*^.&4x*. EincfeW 

^lfl©N©ifsnii, wjrm'y-^fM^'f* 

. >j^AitbT>f*>r^^hfi*5^jB*felfe©«fB8©« 
50 ^©-f ^^WAWIBIJilitttl-WtCttlifSl© «fc ^ tCltWT* 



11 

©Att^MWPBfcttA^y 5fc©B#ra@ 

^^-f # • mcs ^^M«sbrv^^ 

■ 6*i<5*«, *<5±»(Y MX )JeH±©xy^>yjR*tt» 
" &4x&v^(BIl — ©)- ir^t>%. (50<t^*«X7 
^>^#@£53£#iR^©fl£T&*fcki"©"*?&&» 
[0 0 3 2] S&tC, xy^>^iK*f5©4&T£ : kfe , =>'t 

ss£j#»#Bai b ^ nx v ^ & v ^mmz A*y # as* l 

T%>i^4R^©xy^i/^ttfTfcfc>*T.&<'\. 3£>tCjKJS£ 

hSfSlcfc y#WSt®lc£f£bfei?3iH£©£J&£ 

ffiK:AiH"*i:?Sfi*t- , CbS'5.. #»*iBfc:]RJS£# 
tt©#tfXtf 8 ' S *<D&BU&&ff&tMV&te< * 
-y, xy^->yjRs|SfflftTS:5l*jaw'*'©'^*'S. . 

[0 0 3 3] gJlJbOiolc, tJatttxy^>^JR**HS 
Tbfc^T'Xy^>y&^bTV^fe«>, mj£©x 

(DT-&-5o £©«»©>f:*>A#tt> 
^ _ x y y y^ptcT WW© x <y ^ ■> ^ £ {Eii L/ 
Tb*?. *xy*:/#^fcV***mi3.fctfT*&*f 
Wi:©x>y5 L >ymS©^'f£©^S{i. LSI©** 

V%£©T*&£. 

[0 0 3 4] £fti|3©BMttRJ:©£3&ftftfeff&, 

«v m y ^ y ir iff a tt&tmw. zt.x& 

[0 0 3 5] 

nRH&*»i*5fc«>©#«J aHRttfc*«>Sfc«>©# 
mm ©MIC o v ICjfr* 6 . 

[0036] ^i©#gti, ^aa^rt©K»^K93i^ 
^itt. i(fflBMffls*»»¥SK:*oTBfa©s;ai« 

#*&*AU -^Xvifc«^©{Cj:oTt«gE^A3*l 

i©jbibia, ^v^iaajgOTfc^^sjsfeffi^** 

2 ©JQIBI B , & v*T£US$J»*#*lB** b**S 
tiS'SRW Sr-STtrtl 3 ©«MCt fr^iffl 
A, B, CfflJ0M*»&**«t3lM*:l[«ec]jeU:l[se 



(7) W8-2 504 79 
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[0 0 3 7] «2©#aau JiaSftdJW^i:^^ 
&4fiKU ffffE*a3^£#I^Mfc «fc otil©l^S 

csmk u iutaM^ctf^AM^ «fc t> rtm^a 
io ^©^&{Ejt-r*'<<*Data*ifefi : ?-* t *iii»cfla*f 

3ft*«gS:-&tr!l5 1 ©SURD, &v^KJS£jaW#;8 
BW» e>Btlt L-fWCS *tSiftfI«:-£tr« 2 <Z>8§H E 
jfey. *oi(DD, E©JBW;fr&fcS*BaiiS&l[oise 
c] J&Lfcl [sec] £AT©J1I8T* J9 J8 WJCtf tk oZ-tZ^Wlt. 

[0 0 3 8] «3©#«tt, ffilSWCWIWOi^ 

situ t&sa«i3a^&*»^aK:j:oTma©3Sc?e« 

ICSHKU BuaB^M(C**^#A^{Cj:oTMW^a 
20 fe^S^5Xvftb, m^XvJCfcy^x/VhfCTU 

g#,' -sjtsa««*®K:iBaif -r saigas ± ot*irc£f£ b 

i©jbhf. ?^T?i®*H/&ffl£W©R/&£{EBt-5 
* < aniis nfcKWOTicjSS* £ nssg^tii 2 

©JBI9G >J, ^OZ:©F, G<Dfflfflfrt>te£M 

MfflgZl [msec] JK±1 [sec] JSAT©^l«TfMSBWKl«*i 

[003 9] »4©#«ji, f k ' «2, isa©¥a©- 
*ifcA>f r ^.«*tc j: y Mmz *tfc.>f r t 

4W»fc'"t&* 1 , ^2, Jg3 ©^fCgB*©*®^a* 
[0 0 4 0] ^5(D#^{$; fgi©#«K:fev^ ttfta 

'iW^©*«filMP*B** ?: 500 1 1 1 ter/sec] JgLht.b, 

«BiAej:awraBK:fev>-cttiS©aaB«*"e^ , 9xv 

ttttWr&fciu JBiHBK:fev^T-i*»^K:tt*©»« 

A, B, C^&**«JIl-tmsec]J£iLhl[Bec]J0lT©Ja» 
Z>z.£ Z<8M£-tZ%i l ©^S(cE«©*lS««#STf 
[0 0 4 1] «6©#Stt, ^MWtC, ^3i^S:««p 

■■t«-fe«>©S*»^. t&M*£&ff«+*fe«>©#«#- 

50 >^.mAPP*^^l§5:^^'S«®^a.a^g^cfev^T, lutasf 



(8) 
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%^mzmm%%m&ig.soo [n ter/sec] pxt&m u #r 
say 5 x -^a^ai*-/^ xvsc* 

*vol[sec]JgtT©aJIB-eJ9JIB»JC»4a-a:S«liS:^ 

ti £ M v * T *m £ &1 1" S ^ H Tf & S . 

[004 2] f7 0?Sll Sg2, «3ffl#S<OVx-f*l 10 
jWCfc WT, #»#«(Z>ie»»«Pfil3SSS:500 [li ter/se 
c]JgJLLi:L, ^7XTKit^A©;U7^t*ffl 
ftt&D©?*>4>&< i:=fe— *Sft*©3dH**T?» 2)^1 
[mse C m±l[sec]aT©JiiBT*M$imc^fcV\ 
(C^g U ? i/\±KlJ^«a fetea"* Siilfe 

So 

[0 0 4 3] £g8©^a«U tfxA&fiyf 

a, imxM&tzvxL/\m%x**A. , *&jixmX.¥- 20 
a> HE«»a*ifc3lf^fe^9Xvfl;"r*fc«>©^9Xv 
i&m#a, «wa«»^K:7WT^«*fcwaD'ts^-fT 

x«#iWra#a£^s*ffite3iSgic;i3^T, tirgBfp 

^®{i^*&fm^500[liter/sec]«J:5:^b, ffi 
CDV^jn^^tftt*©****"^ *V3l[sec]JStT© 

T?&S. 

[0 0 4 4] f9©¥Slt «1> »2., *3©#a'©' 30 
v ^-f ft A>tCfB«©i»#^a t #**©£*& feiEiit- S ^ 

fB*©*iB*tfI#8rC**- 
[0 0 4 5] ■flS10©#«Wu teSSrtiC ?xAS:#i# 
■rsfc»©K*4£» tflEteSSftSWrt-Sfc*©***^ 

"a, «?«ateMic? xa«iia^ &»a?*4>& <n%. 
-fbi-sfc«)©y^xvS(«^a, g^7X-7tft*«iu 
a-rsfc«>©>f*>iDa#a, iufB^^ic*gstifc 

^x/MtfB{c|gl-te>4x. ^xA^BlClSjtfTAtff-S-Y 

wants fe»©-r AMPiJh#as:*-r swis 

gtC fcV^T, «uSB^^aJi^^^5iS500 [1 i ter/ 

sec]Rj:$:^b. ttfga^xvjfcm^a&^x vsks 

feffiK©Sai«EETf 3^-31 [sec]£*T©JSS§T*JSWfilHC58 

*a-&*«iBfc«u.iwa>f*>ftia«*aK:tt^*>iD 50 
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S«ffi#ffiR©SHWt:&#^i [sec] JSIT ©MJBt?S»!W 
ftfiSmffifflBttW fee*©fltfn?HJB & 4: o TflJHWJCff 

[0 0 4 6] IBll©#attSll» t§2, «3©M©V> 
1*n3^lCffi«fflSf^a^^»SNJeiLffi500[liter/se 

c]«±££-lS3,i:£#^-rsS&l, SB3©^ 

aiciBK©*iB«si*»"e**. 

[0 0 4 7] Hl2©^att. Hl» #2. #g3, H5, 
H6, H57, t?8, $10©#a©"t**l#*K:S24£©&& 

#a**^iJ^-#^S800 [liter/sec] BUtfe^ «& Z. t 

^msmt^mi. si2, sg7©#afc§a 
«©a®tea^ST'&y, * fern 6. «8» giio©#a 

tclB«©*iir«HS6*T?*»J» infcM^Ttm&asS 
[0 0 4 8] *gl3©#at*. «1» «2; «3, l£5, 

m 6, 17, ^8, ^loo^a^v^ftjw-iB^©^^ 

^3^*8&IW»ajefl!1300 [1 i ter/sec] PJ>± tcMir S 3 
fc«:4«ilti:t*«i, 12, «3, «5, «7ffl^«iC 

ia«©*®«ai*«6^*y» *fe»6,'*8, ^10©# 

aicfa«©sn5#tfi^g"£& 'J^ i4x&ffiv^Ttt»&» 

[0 0 4 9] ^14©#a«> «2, «3, »5, 

316, H7, US 8, «lO©#a©v^-T*i*»lcK«.©HJB 
*n [asec]£U:500[KeclJg(T7*%£ ' &#^^-TSm 
1, *2, «3, «5..«7©#aKiaB«©«Cii«ai3Er 

ST-feu, *fcs?6, jus,. ^io©#aicsa*©Mte 

So 

[0 0 5 0] fgl5©#attU «1» «2 v tS3, «5, 

Ki6, si7, t§8, ftio©#a©v^ti^(ce4fi©AH 

3^1 [msec] J^±350 [msec] £TF.T?£> 5 ' ^ *&WlLll~t 

i, !&2, #3,'*5,:«7©#aK:K«.©M«3a* 
ST'fey, **:*6. v ^§8, .jeio©#acaB«©asfls» 

So 

[0 0 5 1] ISl6©#att. 8S2, ^3, t?5, 
KS6, H7, §§8, £glO©#a©Vvr*U>HCfBS©JS3B 
[msec] «_fc250 [msec] JgAT^feS i Sr#^il f SH 
1, ^S2, ^3, «S5, *7©^atflB«©*iii««* 
j*-e*»»J, *fe«6, t?8, *10©#aCI5lRffl*lB*t 

So 

[0 0 5 2] Hl7©#att, «fl, *2, 163; 15, 

H6, «.7, K58, lBioc^aro'fc^tv^KKIRfflSf* 

#afe «k tf^jB*^ mbmtfmmsoo m ter/sec] «± 

S*+SfP«#a , C* y > *»^JSJIB1 [msec] J^_h500[mse 
c]J^TT'feS3i:S:#g!Cti-Slgl. *2. tS3, « 

5,17 ©#a{cta^©*®teS*^T'$. y , * 



(9) 
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[0 0 5 3] £l8©#ISte, £1> £3. £5, 

£6, II 7, £8. HlO(D¥m©VN-rtl^lCfB«©f^ 
<fc tffljffltf, IS!*lftfiF«iaS800 [li ter/sec] £U: 
SrJtf "f SStft^a-e* y » J&^JSJHl [msec]fiU:350[inse 

c ]aTt*sii:*'«ai:t«*u £2, jg3, £ 

5, £7©M{cga«©^®&s#*re&y, *fe£ 

6, £8. £io©#atciE*©*®flyii£S-efcy, ~ 

[0 0 5 4] «19©#«tt. £U £2. £3, £5, 
£6, £7, £8, «5lO<Z>¥S©V^-r*l3^K:»«©** 
#IM3.fctWBJffl#, 3J©iftl»gWCa«U300[li ter/sec] fit 
±&ftl>^#lt** 'J > froMSH [msec]fiA±250 [m 
sec]£HTT?»Sii:S: < l*afc"*'** 1 « * 

6. 18, «10©^«IC8B«CD*iif«flEK*T?»y» - 

[0055] £2o©3ms«, £5, jg6©#Ma©wrft 

3§©#tfi;fr^ -v > * ^KsofB^t*^-^ > * ;i/#ic$ft&{c 

fey, itHCJ:ytt«c6«A"Ctt«aaiS:fT*iV\ *>o 

ttS©S±T-,^7*JEilS:*?fcv\ a>oifc«^il£^ 

«6©#aK:«*^]fi*^*^*y» r*i£Mwt 

[0 0 5 6] 'jg21©#«tt, £7, *8©#a©Wf**i 

>CvJjcit#«©«W© JWBWtcSEM't 
*ifcC*oTfrfct>;rw ■*»^*»BKai«!»»©fflA 

^>*;b©#^iiftS©^T-f^«rtgT*& ( J, 3ti 

cj:yff*©«*^*«asiis:.«*^3i:&«a^^* 40 

£ 7 ©^aiCfB«©^m®S*?*T*fe y , * ££ 8 ©#* 
[0 0 5 7] £22©^®l±, £7, £8©3MS©W?*l 

7t)>(cfs«©M»iWtc^^*5^SAVT^«*^^in^ 

ICAAU'W'tWTX**^^©*^©^**** 
WBflSrcSHH"**' ^ fc K: <fc o T*5*s*>*u froftBSrISBK 

■ww#© ft*^ > * ^/©«* i±fts© $y£Tfgjr5j 
«T*y, 3tiKij:yffaiffl**'e^T^sa(it:fT* so 
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? i t *<®fflLt-tz>%i 7 ©^®icffi«©*®«ia«*js-e 
fey. *fcK5 8©#«tciffi«ffl*®«i936*T*>y, ^ 

[0058] «23©^ati, mioo^micmm&mfflM 

&ist© m*^ -v ^ * ;i/ s^-r s isissbwbwb© ffi^rfs 

stcA* u xvjwt#s©'*»©m*«* as <t 
ow>f * >ina«Emflo#ja©«»©ffl*.«E feflssw 

3g©#ffi ±^ -v y * ^/©«#tt#^- -v > * /i/^clftfitc 
ffi»©«0& ^o«*©ffifflT*BIJBS:fcoT«3t^riBTf 
»y. £*iKlJ:y^©*#Tjfttt3eSH&fTJ&v\ 

man ytimmjzvmn * es©&*BT- n&^o 

[00 5 9] £24©#a«U ^20, £21. £22, £23© 

■#a©v^"rn^icKiR©itMSCii*i»»©ffl*^^ 

o, £21. £22. £23©#mtcsa«©*®^a*?*fe«fc 

[0 0 6 0] £25©#a«. £1> £2. £3. £4, 
£5. £6. £7. £8. £9/ £lO©#a©VMT4afr 

»©fiM»#Rfe;rr*£*:feft«fc-r*£i, »• 

2. £3. £4, £5. £7, £ 9 ©#®IC|B*©*® 
«a*tt"C»y'» *fc^6. £8, £10©#©(C|B*© 

T*feS„ 

[0 0 6 1] £26©#a«U £1, £2, £3. £4, 
£5. £6. £7. £8©#a©V^'ftiA«(Cffi4fi©^W 

7XA^> ^M«^^TXT'*>5^ilS:#^i:-r-S£l. 
£2. £3, £4, £5. £ 7 ©^aiCSa«©*®M3 
*8sT»y, *fe£6. £ 8 ©#®ic|H*©*®MS 

[0 0 6 2] £27©#a«> £3U £2. £3. £4, 
£5, £6. £7. jg8©#«©V*-f;ti)*Cfl8«c©-rt-f 
TX^ tt««R©m**SOibfe i fc©T?»''6i4: i 6:» 
«4:-r*«5l, «2, £3. £4. £5. «7©SM3WC 
fB«©*®«tS*j£T*fey. *fc£6. £8©MlCi3 

[0 0 6 3] £28©#©tt£l, £2, £3. £5, £ 
6, £7, £8. «10©#&©V*m#»CSMR©^9>C 

-&S%©T*&SZli:?:#^i:-r5£l> SIS2. £3, £ 

5. «7©^aiciBiK©*®«Bi*«fe"e»y^ 

e. £8, «io©#aic»«ffl*iB«Mai* , e»'y> ' 



(10) 
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[0 0 6 4] «29©^SttSSl, f2, Jg3, «5,^« 

6. H7, ^8, SglOCD^^CDVN-ftl^lClH^CD^X 

l, *S2, f3, 115, f7|c#g!Eiffli 
[0 0 6 5] 

[0 0 6 6] *"f»l©#«» BP"fe«3aSrt©8*ff^tc 
&*AU ^XvJfcm^gHCfcoTtlrBB* 

^4j«*3fii«*lif^&i»LiN(t5S*i*«3 ©JBIHC i: 

*o^©a» b, c©#iflra»'e>***&B*fi 

5:1 [msec] «±1 [sec]ttT©MJ»T?B»WlCtffc 3 £ 

[0 0 6 7] iit-. «a»sjsafc*f«©sjss:ffijs-r 

**2Sau H2Kl^-rJ: , 5»CjBraAfiJ:lWBraBC 

Bfc*"cff*©3BWB#"e^ xyss \ nia b 
[0068] 5*s.?% »s«j^B^(BuH-«fci©#H 

fcbT®»&MK^Sit<5©T!»$tft; ; r »w# 

»9t l <t e» t -r s tc is wt kE^ * e> > 

fWC*»JJ»«S;ftSU 7*^- Mcfc^T 

-«©-f u sfljTWSttflst- «i»«kisai©» 

(Hi*HS)KiaLh»(N 0 )*t»*.. -<*y*.*)\<*—fr 
d P/d t =-S vP/V 

<D®mX$>Z>o (8)^©«#fr*>, #W5«U©ffi#; p i*' 

t=(V/S)ln(P 1 /P 2 ) 

zlzlTn ^flA&Q. M£«"C©iira£i9ISI& 
t=P ■ V/Q 
= V/S 

t = -rln(P 1 /P 2 ) 

$e>ic(i2)5S*> v e>, 

P 2 =P! • exp(-t/r) 



7.«*){C^#i-S*T'feS„ iffl'Jrff-ff^JK 
t , a ttM/Sa©*® ^© A*f -y^vV*. ic#c#f & ft 

lC&5o fflHA©l$H&aJC8te*4lfck H3_-(l)tCas 

-r«ke>ic, wjy^f-f # - mcn 0 «©kjs 
Shafts fif-'efes. r©fc^ SSftftrtcteM* 5 ^ 

[0 0 6 9] i©SliaA©«^ H3-(2)jca^-f J:-5JC«i 

.ffi)l , tS y <<^ > f7^«*S:BlJDbTinaEUfe-f*>& 

5lIiK:A*fSii*iti. W^^HH^fey**©**^^ 
*>7S>X hRjSfefii"**^ <6(H1#I«). fi£ 

,T, ^fc>f:*>A4ffc»fflPC£*fc«>* 

B{c^j§J5;^rabi±U7i5'^-Y • Me— «©>f 

> # as* b nxf* * > # a*«-* * -e©t$ isic 

20 ffi'Sb, ^*>«8Sfl£Ki:U7*5 1 -f tf- xjKv mh« 
©BSUCioT&sfeS. £©'j|BI9B©ll«H*:bK:tt£-r 
••*»fcCi'»J, #»*iB«: I J7*'5 : "f I*®® 
«^4MH b fc t * ttttttc t±^fa««K: >f * > # 
AW-TSiiiK:**;. ■tm*iBT?-*K:>f*>72/^b 

[0 0 7 0] 7M^03-(3)£^^<ke>lC,5/S£J& i &l# s ' 

*®3^e>i8aKufiNaa*is*3©«nacfe»»«. '© 
, csflaifflijfci*** { fii± r r*. *'©»». sbci9 

S VvC ^ ««^TiftH»fc©aHflttfe ^ 5> 
Ki.lfilJt'S-tir&i^^T?**. i©^9.IBCKi*jji3&^Wc 

[0 0 7 1] 5!/X©««&f?lh^e>**^^ffm$4xS* v t: 

©^.^©ffi^J ; P©^r^'ft;ii(8)S:T'«$tis„ 

[0 0 7 2] 



[0 0 7 3] 



★ St, 



A [0 0 74] 



(8) 



(9) 

(10) 
(ID 

(12) 

(13) 
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ffi bi x «r£j£3y#ft©*&Ml* T?©«ttEf9 
Kilt-Si:, WCtl±fifSMtt4«5^f- fee 
» gf&©#S;riTV*<5fe«>. J(8IHCffl*&*y«:#* 
#»#jh«r (13) 5* & SHIS C ic £ S £J£ * 
P C = P B • exp(-c/r) 

t£oT, «*tOTiac©w##e>»£#ra#«»** 

(14)5£££^T c = TtfeSl!)^ P c ttP B ©37%fC 
c5:$^{C2t, 3xfcbfe#^ P c «*Pb® 

©areola wfe«a«s®««tfcSP5s3ftsi^BB*"^*- 
y, «es*fte*jfi<ft<&. *fe, spftatK^tsv^B^' 

©M4>«t>-f y ^ wra c ©^n^ * ^ > ^ 
auE©«^s#*i"&fc» i»iarc»iiiW£Wfiai©3fs«T 
tcisjt -r s z: t jararan? * * . 

[0 0 7 6] fcm^ gBRA* B, CfflHISa, b, c 
fcJSJB(a + b + c)lc ; 3V>TSl9i'4 i *. iit*v Clj 
*'& 2/ U 3 >©x ^ U U7?f^ 

h©®»£50AfcbT. ^tRCxy^V^ 
g£ffl^fex>y^>^#©^H"£-#x5. 

[0077] MicAat'r*fi*sattci 2 ^f-T?3.-ti«< 
ACiot'ftififcjttfflU' (4)-(7)5£feHv**i:. <E 

#Xffi©TIKfc#A.£*V<&0.1[«Torr] T'ti a tt:#}21 [mse 
c]-C*»J, *fe> V-f * n«^5XYX9f >ilstc. 
£ -5 #Xffi:ft©&i£_hPK i: *M. .& *i *50 [mTorr] 
a ■■tt*&0.04[psec]'"C*«. «t»W 1 ElTTfi&tltf £ 
©jC«y<fcU a ttJKftS. 
[0 0 7 8] fcCtflflJBClSrabfcJMfrfo*. b&-ftf 

*£>, ifcfKffr(£^©0.5[mA/cm 2 ] T'te b li&»64 [msec] 

. -e*.y, .***Tim«:ffftofe^©*»fty«*src 

&540 [mA/cm 2 ] T?{± b te#j0.8[msec] T'3b-5„ 
[0 0 7 9] IHlHG'ffl^rractt^GSIS*©^***®' 

[liter/sec]T'Jt«^^V^*l 0 °[ liter ^^^ & 
£HK b fe@-^> (11)** 6JW£»IBI»±*b285[«sec] 
U , $m%&fflnMmi300 [li ter/sec] Jfctfc»/J>S V 
*50.[liter] ®«S4Sf^l,feS^ iW£l$IStt*&39 
[msec]"C$>'So 

[0 0 8 0] ^©Bfcfr&MlB©**!****.*. ^ 
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* £j*4fe©#ffi ; P c ©B3rlS3cKiJ:SSE'ft»£. JBIHBtcfc 
»fifilS4iJ*tt©#ffi ; P B «:JB^T(14)5£©.J:-5tC* 

[0 0 7 5] 

(14) 

±©H3tT?WU a 14**21 [■sec]SK» b«*^c64[mse 
c]gflf. cti3x4>ff4Bibfefcbr, «^855[msec]S^ 

10 tt£-eM0!tc fcV^T fcifr* SJSMK© X <y ^ > >fBS.<D 
*ff & » &*ifeHBR»xy -7- > y©fe«>©«*«JH4: 

^jte,n4. ft-#fte>, cfeae>fc*<^-*iiisiiS^ia 

©«4>ttH4 tc^bfe J: e> c tc#bT*B«B8««»i« 
'J>T-&& fe«b, c5:S<bt %iKJi5^t«*©8«^*14 

/ha < ft gpt>s^Jt©if*n^«^b. &c:i&Mtgt 

ft«flBI©«Stft*t* CiSx-yf > ySJMHST tflfflffl 

ic ft 5 1 e> *i s * e> t?$> s = 

[0 0 8 1] *tCjaJB©*/MIS:*AS. jfc©M«»JT? 
20 » a tt^/hO . 04 [msec] MM, b 1**^0 . 8 [msec] git' 
S>s„ c=3.x"4:-r*i:, fifCW50 [liter]© 

& 10000 [1 i ter/sec] =fo ©HS&»M« SftS 
ff*t#©^SCbfei:b-Ct.c«15[msec]-??fey, at 
b bmSMKttra c ©it^^^iii^T x >y ^ > ^ 

aaEroasBftfiT&iav^Tb*^. ^©j:e>fta-^«> 
HB»ftx**->yiiaE&ff*fe«>K, c<3TtuT 

38m©'l^&**?MeBlttK:.-r i S < &S*i«»*. 
Tv M^ttS/J>#l[msec]mSi:ft5 = 
. [0 0 8 2] .^!W»»«atKS:X^.T, TOSUft 
30 '#^0[iiterJffl«BSI^«:#kbfe»^r©flJB»COV^T 
WW"*-*. |®6l6#P«^«:50p[liter/sec]-fcbfc» 

(ll)5^*6>i: =140[nsec], 3t =420[msec] "Cfe 
S 0 a Vb©^|6t±85i«sec]SK"?'****&» a + b 
+ c«505[msec]i:ftS„ $ttCM^fe<k "9 tC, cS3tff 
ja^fe-S^^SfftS©"^ 3©^MKi«l[nisec] 
J^±500[msec]J^T7b' : iS^'r*«>-5. mt^H^Sft&800 
[liter/sec] ilbfe^ii. (11)** b t =87.5 [mse 
c], 3t =263 [msec] a + b ©^^-111*85 [msec] 

gST^ >s * % ^ > » a + b + c =348[msec] 2lft-2>. t^o 
40 T, i©«^jaWttl[«sec]£ILh350[Bsec]JaT*«iiaT* 
% S . SBftSf 3Ge£ & 1300 [l i ter/sec] b fe»&i±, 
(11)**6 f =53. 8 [msec], 3t =162 [msec]!? a 
+ b ©S^ffi«85 [msec] ^ST' a + b + c = 

247 [msec] i: ft 5. flgoT, i©*&fl*Hil[nsec]jeU: 
250 [msec] mT^Mat'fe 5 o 
[0 0 8 3] et±©fi^T'tt, (B»jRtf«i:**ift©RJ£ 

feii^t-s fe»KiiDaa*iT#»«iBK:Hai#a nsstf- 

fe-f#>fcbfe*<» iti^iDiSStifc-Y^^KlWfS:^ 
^. S 3 1 tC .fc y # ^ cpffi^ - AT' ^> o T %JbfB 
©*«W©ffffltt*K»K:»±Hl5*e**. 
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[0 0 8 4] jaJtifc^fcfttBK.fcy, Kjsa©ifc*ia 

^StiM® & 1 [msec] RJbl [sec] JKT©fl?HT??«S#lli 

b, 'CDffiajas&MJBWJcfTfte**^©*^ 1 ^ 

[0 0 8 5] 9clC«2©^S, BP"&«Ml*©«**&K: 
tfxA«:*fiU jWB*MISS:Sf»*aK:J:oTma© 
jes«fc«f« U W8B«MK:#**A#«K: «k o Ttt 

*#*BS 6BW biWtS 2 ©SBR E 6 

^-OZKDD, E©MiPi^?)*S«LSi©S5:l[iiisec] 

JBLfcl [sec] JKTWWUrcMJBWfctffc ^ ' ^ *W fc * 
[0 0 8 6] 4:^fj£»u " ««SJCSaii«*Kz>jS*S*iEiS 
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a ^ *t»©Kj£ sabi? a * < io^^ ft*® »c s* -r * 

Kyjk b J: e> CHttttKUffc "5 *StTf»*. 
[0 0 8 7] H3Kla*bfcxv?->y*jtg 

-?tf- i»feAKS«**>ttT?tt*^.®*^ ■€•'©'£» 1 
3M£lCj£^Txy^;/^i|X^&<£TU VX^ttWT 

Jft*mfc'®3BiRtt»i'^<**- b#U JBIHIEfcasv* 
[0 0 8 8] fticjg 3 ©^jg, flp-b*SI£i*©Kf*£K: 

jaasffis* 5 , ®s«#»iBfc | R*"*"*i*sa3 <t £>*s® k. 



b 1tBti&3Zf&lilSlfi$mfr HR(K b m% 2 ft 3 jfiH & 

iti--g>^< ipasftfctitf-^B^HRitsfts^ 2 ©ss. 

S&l [msec]JSA±l[sec]«T©MJIB"e^JIH»K:fT*i-5 ' 
[0 0 8 9] fcffiii 

fefflHGC;l3CiT©»3!AlbT. ^7Xv^b'ft>& 

[0 0 9 0] **ffiWu-H3lC^bfexv^->^3lSM 

JHIH G £ £ v vt £j* b feSJS^«*©BUIHMSifie ( 3 ) 
20 #®fcL-CV**2TSre**. t£oT,-JBIHFK:J3VvrS 

«IBIFjcew*9S?*-n/ffl?R*fSft*ttJ«^-r*. 
*©*MS l ©^SKJfc-^Tx >v y ifUmtiS-r U v 
^tm^TJfiWfc©^^*^**- bfrb, 
m 3 tc^ b fegfSaiSfiil CD £ inaeKtfAWSffll (2) 
tt#lt b T v > « fcfcl#|H»t£"fK3ittttK:x >y ^ > ^ 

[0 0 9 1] JBLh3*XT8;fc*»l)!li» x *y ^ > ^il 

ob'ci^?)5.'M>!6!<i:* i ''3t*B^tl''Cv ^ti 
• P>©^3g^6)"«;S«Hffii^?:lIiiisec]jeA±i[sec]^T© 
MJH-CMJHWJcff * e> r i: ic «t U x »y ^ > ^©aiRttfe 
|6l±.$it«.^T'*>-S„ d©#i6tt, ^-©^/x^^X 

■7^cfev^T, 47tz/7t/x FKjE5©jB-gsy r^-r--f ^ 

• ^^^>^©>f-*>©A»iaMI, *ffiAWSJ£a*<?R 
40 5gfbTU7#^w7- 5tJKv hsWRaaftSftlffl. fe«fc. 

tffijsa- dMfe##»a ft ^ wra*©^©*!^^* * 
■ i»->cjciK8bxv^->y^aastT*i-5fe«), >f*>r 
a e>ic, .i»isrtffl3tf^?iriSEi*iHifcJH*-^*3-eT 

<fce>fc, ^^X-rStm. feJ:t>'**X^A 

so &*ft-?ftwefiriaBOibfey, 
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\zmm o xvmsm b 

[0 0 9 2] 

[m&#n jsat* #»wfe^«&E^"c#*ucittiji-r 

6. 

[0 0 9 3] HJgMl 

[0 0 94] £©*ffi*iJI$SB«n - KD v #«$*f£# 

(cj: o'T^itsnTfe y, ■eti-pn^qftsitKijsasi'isa 

_ * * - # > j: tf n - * y - ^27©ffi# 
J: oTSBKS ft*. ^it^«/^^17©3> 
? # > £ £ Zl £ tC «fc y » g;*:3000 [1 i ter/sec] 

*T?©i^iftSMe^# c #e>*i<&. 

IWiltaLKli&K CJE b T500 [1 i ter/sec] Jgt_L, * b < 
14800 [liter/sec] JSLfc, * b< »*1300 [liter/sec] Jgt± 

2*»e>«ayR2iKij:oT*BSs£i8K:«aia*i*. &#ys 

^x/N6^^m^8ic«g-r&IS{c}ifm^-hTMl4lc 

jtffl<o.tr > (®^-&f ) £ «fc tfitf* * * j: y 

[0095] y^xvftmf^tcovxTSMrr*. *@ 
^ffl«W30tt«fiaBW«»«iicj:yiw*ia*u »'ra 

^MSa^^l<©m^r«^-l-t^^^ 1 [sec]£lTfflMJBTf «r 

52Stt#^ < ii9fc^^ti-tMa^i8p , gffliJ[S < if23{cNF^ 

[0 0 9 6] ^W**M#«fc"3VVTSMH-*. A*W 
T^«iRi6tti*IHBaB«»*l K <k 'J «WS *u B9IHK 
■BW»»lfflffi*WK«v\, l[sec]«T:©JMBT?"9ISI 

*»t3MJB»ICtt»68CmflP't*. T^.«B16tt* 
SWKRTf, #^^T'ttM^400kHz©%©£ffl^T^ 
£. bfrU JsadRtt»K400kHzfC»ft3tlfc : feffl"e'li 
tt<* WZ- 1*13. 56MHz-"f>2MHz& S V ^ &ffi©JS2£IS(© 1) © 
T**<fcv\ >twr^ia«i6tt^»A*K:J:yffiA 

[0 0 9 7] eiBECT«»»ltt1MS©Bi*^-^>*'' 1 ' 
fficffiftffliftj& ;froft*fflffiffi'T?H«££oTRj£^ 

'ibt*«; i©i*iaB»iH»«ic«fe yff*®**^* 
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jO^tifflfeffl^sav' £ £ n > k:":i — # - $rffi<^-£- 

*>-&£*>©"£ =&«fcvv> 
[0 0 9 8] ?!/x^AM{coVNTSi^-rSo 

^flfflftSffltf^tt u- $ -i2 &ii y tfxgfc* 

KS^astc ± y mM©^*fc«£ *u #**aa;i/ 

^iifeauT«asi8rtK:#Aa*i«. **x#A#iSii 

[0 0 9 9] K»^8i*-€-©T95K:7friSEio©*>^&fll 
xT^y, w#i5Sr^-bT^iA^a^i8ii^br 

H*. »Wa8K:««aftfe««BS^i^6tt8*»^8»C 
I*tf8<3 fc - * -9*5 J: tfi^£8T*C»A3 

• motcioTfiaaiflsans. ##tt?friE«tt»24ic«fc 

13fci:oTKM&K#M5£S*u SSMtP 
* - bfc# f,^1^24©^Mifi <fc t: - it 

20 -WcMtijJWUTW'Ji^roaii 
■fffef?*^. ?&ltbtli7D>^*©» ISM 
&b<&#^*#fflv^*i£., IAW^x^6fflX 
ffii:IW68©IHK:ttlft^ffl»*fe±tf*fe«)^«» 

ffl-^y #A#*#q*s*vcv*5. 
[oioo] u±mmh&mmtm.mm*:%*>*T, mm 

7. Srffl v *t#*s£s> u n > £ x * f- > y b fc^j-e* & . 

SWCtt; '>y=i>atSU:K:|»BMfcJBI«:3^*U *<0Jfc 

30 '^ybfetjffl&fflvvfe. Cl 2 ^ 

^fflSK*&100[sccni], £E*'S0.5[iTbrr]fc»j£l/fe. 
3 fflftfflj&lMft£ fSCaUKJ*2530 [1 i ter/sec] Tffe <&. 

«t*tt4oo[w], ^tw7xm*«2o[w]tb, *gsR#isr 

■ifffllWSLBE S: 20"C {c|Bfl! b %, ■ 

[oioi] mmnji£.'U7*nMm2.izmi,fc.ii 

$\zmM*£^XWm*fite^t~. iffl30B*j*tcfcW- 
«JQnA, B, Cffl#l»iaa, cfflBBSE*«SfCpV'> 

flffi*bfcJ:-5«!*«y*«6K:J:y 'JT^-f-w ^sKy 
40 h^©^©WA«ianBS:tflltbTie««*a©fflS: 
ftfeS. |uM©B«yT?tt^ Cl 2 ^0.5[mTorr]©^^y 

y>?7-4 v • ^jK^ h^if««cijBt-?-K:j:ytaian** 

•C*©^li4.2[msec]J^±T'feofe 0 r>ClC, W^^ttSS 
*««:8H}e-b, t£3l®IBffl3SK:tei*bfeJ:"5^«ty* 

ffitcfc y y yvf-A V • xiKy h^\©w^>©¥^AW 

W(B&»H*bTiSiatt«:b ©«&*«>*. 

ft T'ill^ b fc >f ^ >mM&fe tt3 . 2 [mA/cm 2 ] ' . 
3©t^ y 79^4 - h y \©W^">© 5 F*llAW 
KPglil0.8[nisec]-eS>-5. ^©i'J'fc^^Tx.e.tlfca 
50 i:b©«S:<MtK:b, Sfcxy^^i&giiiglR'ff 
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MC iZ i V NT ii, c # fiv *B iff E&S *l&JRjS£j*&* 

&£'jJK-rst us^tf^K&tixy 

^ > yWPia^S < & o T x v ? y yiSScDST & * "=> 

<7)^tt70[liter]T% «E*100[sccm], ffi;fc0.5[mTorr] 
(Z)t§-£\ ^NfraTli28[msec]T'feS„ 
[0 10 2] »§raB(5!)^FHb 1: 12 [msec], fflfflCOimm 
c 5: 28 [msec] IC @5g U KBISI A (D B$H3 a £^* T #*g^r 
i/'j3>(Di'yfi'^5:tf*:ofei:^ffll/^ hvx# 

#lC*f 1/ ^X h fc#BlftJ«©3B«Ufcttltt» U a = 16 [m 

sec\M±X-maur=.o a &&Ig£U:K:£< LTtifiJSS 
©©SH^UT-, -ft>7W hSf5tt@Zie>-f, xy 
■^>^S^{STbTb*e) 0 .tit. fcCWflffl a t*16 
[msec], BfP^c £28[msec] fC@5feU ieiSB©B#Peg b £ 

ttttiWnU b=20[msec]T*fe*:£fcy> -tJUBUlTtt 

©teT «tW#tt400[«], A-fTxSij{i 

$rtt;K#20T-&o£o 

[0 10 3] &{C, «9^A(Z)Npraa £16[msec], fflUB 
©B#fSb £20 [msec] ICHjfeU J8FSC©B#R3c fcSE*.' 

mai,TV><. Z.ZXI*. «rlBc-€:ilWEl9ial©3«*Tf 
^-fb^-frfco 5fefc r^fflj ©^T-S^fccfcdfc:, Wc 

'>-TSo ^©&©^©tt#tt^MI8tWT*&>J c £S 
< hot fc^ftj^©!*^©^!****^ & o T L 
-e©^^, 01O{CfiVNTc©JfJniC«fcS®^i:b 
©gMfMC3|;ftTV*5. ZL©<fce>lC, BJ|S|ct:iW£l*ISI©" 

3fgjw±jcur%;, msuta>mnaJbiri^ctb*), mm 

[0104] $@»tftgMti&£ &500 [li ter/sec] £ L, fc® 
•&(CO^TS£f8-r So «ia^©^tt70[liter]T*&5 
frpj, #X © jf&ttiatt (1 1) 5$ * % e> 140 [msec] X' & »J , 
-€•©3 -fgii420 [msec] TfeSo Cl 2 :tf;*©ffi;t>£0.l[mTor 
r]{Cfgj£U St«**ttlOO[W], >t-f 7*«#tt50[H] 
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^©^©^^©^©^v^. -€-©M^> a£30[m 
sec], b £70 [msec], c £400 [msec] lcaS£L&££ 

{c, x^>^SjWI3g{c{£TTr-£^£&<o i/y* 

^©^©Mtt§l±500[msec]-efeSo 
[0 10 5] §g«#l^g£800[liter/sec]£l,£t§ 

^iz-D^xmm-tz. vmMoimm*™ [uter] x%%> 

i3*X©?g«^«(ll)S:^e>87.5[msec]T'$>y, 
ZCD3iB&263[msec}X2bZ>* Cl 2 ^©JE*£0.l[mTor 

airX&B&iS/V =tya>x-v*y yzftte^t-. swtt 

tuKE©*)©^^©*©?:^^^, "£<Dm^ a£26[m 
sec], b £70 [msec], c £254 [msec] {C^^Lfc^S 
{C, xy^>y^7b^3glc©T'tS3 2:^<o l/^'x 
h ^ 36 «fc X$Timitmne>M1Riktem* £te-of~. 
Zl©^p©MWitt350 [msec] 
[0 10 6] |S»|^M«B8ft^l300 [II ter/sec] i: Lfc 
o V % T IB S . «m^<Dmmit70 [l i ter] T' & 
ffl^Nf^tt (11)^^54 [msec] Tfe'J, 
20 -5-©3^l±162[msec]T*feS„ Cl 2 ^X©BE^j£0.1[mTor 
r]lC|8^b, St««*ttl00[W], EPSHyt-fTX«^Jtt50 
[»] LT^fiil^U 3>®x<y f >^5:fT&ofe. IS 
i^liBffxfi© : fe©i:ra^© : fc^>5:fll , '^» -e©^*, a£ 
22 [msec] , b £70 [msec] , c £ 158 [msec] izWtfe hf=.t 

x h vx ^ 35 i OfTitaWb« ^ ©3WUbtt«*.fc* o 

feo Zl©^©^^li250[msec]-C'feSo 
[0 10 7] «±©0!t% att^/XiEAfCBB^L, #X 

30 &#U JJtm«*^^<^S^il*A*f-Y^->75^^ 
XA^g<^Sfc*Nfrab{i^<?5ii5o 

[oio8] ?^(c *mm\zm-tzmmx% 07^1 
t=.ms.t. m ^m^xism^mm^ioo [n ter] £ 
m^x*&m<DJ5&zMmLt=.Mi^^xmm?z>° m 

^m£LXm®mW%mmtf&0[Uter/sec]<D%<DZ 
fl3^^feo A*X©^^tt(H)^:^^286[msec]T'fe 
»J, ■?-©3'®li857[msec]TfeSo Cl 2 ^TX©Bbij£0.1 
[mTorr]{Ctg^L, »««*«100[W], fftJnA>fTxm 

* t*5o [w] i: h x ^> u .3 y <D X ^ ^ > if £ff^ o 

S, a £70 [msec], b £80 [msec], c £850 [msec] {Cfg 
£ bfc t £ {C, X »v > .^jfcKtfqgjBlcffiT:*- ^> - ^ *■ 

bttiJt««*(C-K#L, 

-f^'>'7^^^^^S< ; ^S^*^btt^<^S„ 
[0 109] J^(CEI7{C^LfeiS«£fflVNT, *m±>o> 

50 «*£5[kW], /^-fTX«*£50[W]i:LT, Cl 2 #X© 
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«*&200[scm], £E#*50[mTorr] £ bT#*S H 1r> U 3 

xoxs/^y&fjfcofe. 3GD££. (io)^:ii(ii)^; 

*» 6 l6«lftgP«Sll« tt»&127 [1 i ter/sec] , O^&Bf 
ratt^553[msec] T'&So K*4ttt&a£©*»0>4: * 
0>&JB^fe. -€-CD^S> attO.ltmsecU MiO . 8 [msec] 
T* c tffiUS \L 1/ 2? * h 9 13 <fc tfTHSiWblKfc 
4RHl*<*g<fcofc. b#U ^tB^WEIfclBltfai: 
MCit^TS^C^fcttK «fJfibfe«®J:^ riffle 

bT b£ 3,, i©««)»^-ei4 a + bT?0.9[msec]T-& 
$*»&c = TfcL,T*»a + b<cfc*oTb*3. 
85&X y ^ > ^itS fc&lC liO. 1 [msec] if £5 [mse 

©g?&#70[liter]CD^\ £83^5:5 [msec] ICf 5fe 
#>{C{il4000 [liter/sec] fcageSfilSSNJa^tfiWC* 
5. 3 ISBRAMfcxy 

^w&g500 [liter/sec]. 800 [liter/sec]. 1300[liter/s 
ec]©#^Cov*TJB*8ttll>isec]J^fcfc<&. 
[oil o] «_h©«te>tc BM9a £f$[igb liiiibT 

#*jEE#. i*s«*^©x v * > r&mz * o r^tt 

* g&Mftft&Gilg & 500 [1 i ter/sec] JEt_fc, 800 [1 i te 
r/sec]RJt, 1300 [li ter/sec] JSU: bfct§£\ 
M®MIBli-€tt-rtll [msec] fi*_h500 [msec]«T, 1 [mse 
c] Jg*±350 [msec] J£AT> 1 [msec] Ji* ±250 [msec] £TF#i8. 

[bill] 439t0i'ett. ci 2 3tfxfe«v^fe*BftS/ 
©:#&ttffc© c <fc y i'i;3><Di'5»f>f fe 

[0112 ] Mxll Cl 2 #;* & ffi V^MMSSS'.y 3 > 

<z>x y> > y tfe v'^t %», #hm#i©:#&i- <t y f s?* 

[0 1 13] *fc> C 4 F,^S:fflv^feS/y3>IMbflt(S 
i0 2 , &$V\ttBPSG)©Xy*-2/y'lCfcVVt%, #*J6M 

©#*££* y w^bvx?, fe*tjfr»©*Bas/y 

3>, »5W**y3>S^(Si s N 4 )fc©jB#HE#fil 

±bfe. 

[0 114] cHsF^ftMv^fes/ua^ai'fbKts 
i s H 4 )©x^>yica3vvt*», ***«©*«st«fc y 

[0 115] $e>tC, BCl s ^.€:fflV^fcT-n/5-^A(A 

[0116] i*ie»*at*»©xy^>ytiBiLT, f$ 



[0 117] H7Kla%bfc*llififfil©iS«©«»^lCtt 

iia-rs3i:ic«fey, Kjai^*isjci8aiF-r si»ra a* 

10 <"T*ifc*<TSS. 

[0 118] *iilMti, v***mfcJ:tfTifi*mi: 

[0 119] £%ft2 
. ^ > y tC V *T £ft b fcffifflftfT? & £ . *^fi ttflfc 

mm i ic to v * t M m b h 7 tc^ b r^m t. n c 1? & & . 
[0120] sttsiaw^xvifcm^SKov^rBiflBi" 

20 tU Wr^PWItl«>mij^lC^V\ l[sec]^TCD 

y^ hn^icfwrrs. at«»*ffl«aK5o^&«i»s*i 

fc©IBBEiIbfc«AJC «fc »JT^* h □ >20T'i6^^tifc 
v-f ^ atgli#^i9lc#*^T*®MS^i8WOSJt« 
♦aKSJC^IBBEiibfc^XvTS^S-ttS. ^OTftfi 

t*i*ianraiiBff i W»K:J:oTia»a*i , r, >-W7xiifi: 

30 [0121] Je^±siWbfe*®^^LSi§g^:fflv^T, ci 2 
# * fe-JB v vt y 3 > £ x v ^ > 9 b fc« & JSAT 

• fi^a^ra*2o°cictas^si5bfe„ asc*<o^jaBEw©* 

^ii. H 5 ic^ b tz. <fc ^ {C^fK d JBIB D T*Sc« 
U *®«©IHH8Ie**r6JHiaiE'eJWS:l!»Jh-rs. ^ 

©^tt,'je?K»»K:«**:i*iaHKaiSbfe«"e*s. # 

Wd tibiae ©jB»fe*iStCov\TSlW't*. fift^fiR* 

fit*, HifiM 1 X°m® bfcS 2 tCfB«0«i^B K1I9I8J b 
JIBiaBKl^WSifcKl^oTSlSaSr+^KliBapa-eT 
50 3&VAfc«b, xv^->y©JR^ia6«i©*ftK:Jt;^T 
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[0 12 2] H^#«,itS^500[liter/sec](Z)f^¥ 
#*ffi«:0.1[»Torr]|C«j£U Sfe««*ttlO 
0[W], fPJD^WTX«iJti50[W]ilLfe o '1$. 
ISd £l00[msecL i$H3e £400[msec] tc8teL#*6fi'> 
ij3>£x>yf>^bfci:^tc, xy^i/^i&gtfMISg 

£©5giRi£tt:g*£&ofc. £©BjrfflJ989tt500[msec] 

[0 12 3] SS»«»«af«*<800 [liter/sec]© 

#MK,3M8£ffl^ #Xffi£0.l[mTorr]lCl&tU St«* 
*ttioo[w], PPJn/i-fT7.**li50[w]i:bfeo *©*S 
l$IHd*95[«secJ, «|t3e 5:255 [msec] {C|SfeL-# 

««iBK:(ST-r * i < . W^W^^feJ: tfT* 

[msec] So 

[0 12 4] SB»«»^««aE^1300 [liter/sec] 

©SW^a&MVV. 3tf^ffife0.l[mTorr]lC»j£L, «C« 

.m*ttiooMv mw^>fy^«*tt5o[B].fcbfe. 

B#H5 d £90 [msec] . B#|!3 e £.160 [msec] l> 

0 [msec] Tr &•£>., 
[0 12 5] JHiabKlil'i-*BSIHdtt, 

>y ? X # £ v £M < £ . Z. © £: g 1$ e # d IC it 

s„ bp%; -lawtflftfiWKi*'*;, im«bts«tt^ 

0[mTorr]U ifc«*;frtt3000[WL BflKW-y 

OOM, d £0.5 [msec], e £0.5 [msec] lCfgj£bT#*g 

[0 12 6] Rfc©J:5ic, Bfr|R|d fcBSRIe tt#X£E 

■ffc-rsaC |Bift»»*CaUt«:500[liter/sec]JSU:, 800 
[liter/sec]£JLh. 1300 [liter/sec] J£A±fc B# 
|BBEII<Z>MA9( d + e ) [msec] £A_h500 [msec] 

J£*T. 1 [msec] #±350 [msec] JKT* 1 [msec] #±250 [mse 

c]jenTjwan3T?**. 

[0127] ci 2 #*fem^M*sfis / 



©#&teftfi©#>ucj: »J DISSS' 'J 3>©iyfJ'^ 
[0 12 8] cl 2 3tf:*&ffl^M**g6S/y 3> 

[0 12 9] c 4 F B #:*«:fflv*fe^y 3>BMtR(S 

i0 2 , &5W:iBPSG)©X»/^->$ r lca3VVt : fe, 

[0 13 0] Sfc, CHjF^SrMv^feS/'Ja^saftHKS 
i 3 N 4 )©xv^->i''iCteV^T%i, *gQfifl(©#iS»C.fc »J 
l/^XhVX^, ;}3<fcirFifi©Si0 2 fc©)g^£#fcLfcl/ 

[0131] se>ic. Bci 3 ^*x£fflvNfer;i/^— # a(a 

X h * v £ <fc tfTiSGDSi0 2 £ ©3&M£tfl*Lh L fc. 
[0 13 2] iti&*»H»©xv^>yK:|RL/T, «f 
20 Rd, e©«iifc»£*BU ivf^^fctWWil 
*fexy^>y*fttCJ:oTJ4*Sfe«>> 

[0 13 3] BlllK:3a%bfe*IBft«©36«©l*»^C« 

pgp-r -satiety, Hf£?a^M^^-r€)^r4£W 

30 [0134] V* *#*M3 £tfT*&*mfc 

■.''©JKRJt £ KU:* -fre**^* *. 
[0 1 3 5] ^J6M3 
ai2l±*5§^©*®OT^S£V-f ^ Di^XTXy 

[0 1 3 6] 4^«©^*f TX8M)n#StoV\T«i*'r 

5„ /x>fr^miw«m«iii6tti*iaisaiiB««iK:j:y 

WfljatVj. »IBBW«lfP»l©ffl*WKfSEv\ l[msec] 

m_hi [sec] jsiT©M«rei»iaBais*ifcffi*«A«:«E& 

40 r©^r3t(CJ:y. W*®(C{il [msec] J^Jil [sec] «T 

©jajB-ex*^/^-#«i*RB»a*ife'f*># { A»-r 

jc-^©«*-e^&9{cfr^*)*is„ «ta^©^ 

ftli70 [liter] T**>-&o 

[0 13 7] J£*±ttWLfc*ffi*yiiS*«:ffl^T. Cl 2 
^ £ M ^T#«ftS' 'J =1 > * x ^ > y b fc^J £«T 
{C«£^-5„ WPHCtt, $/'J3>S«-fc{C^«£^ 
50 U *ffl±tc*Ba'>y3>JB*^*^T.'*M/2?x 
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SBHbfc«T?**. HHFT?tff©flM«ci3» 

'jBiU xy^>^©iRsp*:l*«>S©"C&S. "SIBIffc 
B»|8I g ©ftjH»©i2S#&^ * v + yv*. 

[0 13 8] 3g»tt#MU«K&500[liWsec]fcU cl 
2 #*©ffi#fc0.1[nTorr], 100 [W], fW* 

fcfjJtfcofclS*, f #420 [msec], g #80 [msec] © £l t§ 
iz x y > i^j!K*^K8lcfiT-t* ^ £ & < . 1/ 2> * 1* 
v**£«fctfT*gEteM£©»J£&ft±kfco '<ab# 

.©J9JBMS00 [msec] T* & S . 

[0 13 9] *KI^e»lftSf«aK«:800[litep/secIi: 
U Cl 2 #X©ffi:fr£0.1[mTorrL JfcWt*felO0[»], 

^yfefrfcoifeJS*. f #270[msecL g#80[msec] 
© S JCX y > y3feK*6teS6lCfiT"r * ^ *: < * ^ 
i/^h^^fiJ: TififiWfcK ©»ifcttl6l± b fee 
^©^©MR§tt350[msec]"efe-S„. 
[0 14 0] *CjeijWMNlCJei«S:i300[litep/sec]i: 
U Cl 2 #*©!£# 60. lfcTorr], Jfc*«2jfelO0[W], 
PPflD/NM T^«*«50 [W] t DT#»aS/ U 3 >©Xy 
f#170[msecL g#80[msec] 
©fc#.K:'xy^>^^35fflMBK:fiT"r43fc!&<, V- 

r©B#©Ja$§te250 [msec] 
[0 14 1] f t*3ff^E*«W<SJ»|l©Al#79yi' 

-f-*>©«staf«3W**v^^ja<**- 

[0 14 2] *SQ6«"Cli, HJ6Ml©<k.e>tciJc«$:K 

^c#ihLT^3u**©#«&i?fc5 zt. * 
u Kjsfija*©***^*^*** 5 ** < &s fs 

^l*ft©ift«©»jftS:fll«n?**. 
[0 14 3] afcgaSWCtt, Cl 2 #*fe/B»r*fc#*££2' 

©^ttffi©p!/xtcj; y#«as/u n>©xy^>y& 

[0 14 4] Cl 2 ^.«:fflV^fe*JSftS/ , J='> 



[0 14 5] C 4 F 8 #:*&JBV*fe*>y 3>SM&K(S 

i0 2 , &s wiBPSC) © x y ^- ;/ 8 v 

©#&fC J: »J b h fei Of T«l©#*ga 2/ U 

n>, &sv*tts/ u 3>SfiJR(si s N 4 ) t©«ffi*"iBi 

[0 14 6] ra 3 F#;*fcJB^fc.5/y 3>3gftBI(S 

i 3 N 4 )©Xy*->i''fC£V*T*u ^H^©*^cj:y 
io l/^xm^. fc£tTF&©Si0 2 £©^tt#lBLhL 

[0 14 7] £<5>IC BCI 3 :tf:*fcJB^fe7/l/3— £i*(A 

l)fflis>f>yc*v^T.fe, ;*3Sfiffii©2f Sic J: y U V 

[0 14 8] -tl^#ffi^©X^^>y(C|^L/T. B# 
IBU\ g©*»fc«J£ffitt» x* 

20 [0 14 9] H12Kl3B%bfc*k*«ffliS«©S*»^Kitt 

[0 15 0] v**W»S*iWfiimi: 
©JKRifcfelSLhS.-frsa****. 

[0 15 1] g&6&#|4. 

!WftA©«XS:IBI«{»*»ojajlBW»cfj 
30 tew ^o'*©rt«ftfKjaAJHB8»c^v\TS&fc«A 

[0 1 5 2]. r*i|iEIi3tc^LfeJ:^»c» MilSA^Bfc 

: &o*nmm<Di3'mz. m^mzitmmm i tc^vNTm 
ra&iciwwiAs'SEwr**©^**. ^©k^s^ 

40 |B©fl»t:hi:"*-S. h{ia^>SV^«d J;^;=b^^^o M 
«§h ft 1 [msec]^T, «it«» RlOUseciefiUct* 

jR^^ia©^««©ifcfe3CA.*ifc'* t "e**» Mas 
hc'fe»*«*©sew*ftttft*®SEii^**- 

[0153] 3(t|QK«©*ifeS:«I^.»iv-f ^ 

vxy ^vinRiresafc?-**^ v> f ^ naa***: 

l*IBI3EM©^WIB^lfiEV^ 

[0 15 4] *H^J©*^5:, M^.«CHF 3 ^XICJ:S 
50 S/U 3>BHfcBt©3lv^-5/yfcaffl-r6»&lCOV%TSl 



(1 8) 



#M¥ 8-250479 



33 



34 



urts. cHF 3 ^e>^xvcti-e^-rs5^*;i/{ciix 
v^f^ m&m<Dmma>n-% jc»#-r § cf 2 ©#m % 

x*y^;yy©#l;:W#^"&F©<fc ?&*©#& 

*ifc*«T*S-6. JS»h©JiS^ JS»§hp<3T-©ifc«tt 
*©3EW#8U S&Ktflffla,- b\ cttffiM©X<y*-> 
y*H£#»&*l* <fc O Kl^HKfeffKl J: oT8b^r*ltf J: 

[0 15 5] #gS*H©#i&li, ^7XvtfC'Mt5 

si«j:a-e'rji*tt : bi^-tS'tts»** ! **. 

[0 15 6] W6 

[0157] z. ti«Ei4tc^ l fc<t e> tc> Jen A £B\Z 

B <Cfctt&rW TX*APPiD«PiCHl4{C^ Ufe$0 < 
*,©-e&S„ r ©3g&S^H©Ji»S: i fc-^*.. i b 

&&w*g £ y.trffivC jWB'i * i [msec] ^rtc.-rs 
[o i 5 8] ^mfii<o^w,K.js\,<x. /W-rx«aiwi- 

[0 1 5 9] #|g^M©#&£. Cl 2 #* 

»a4xfeifc»c j: y,: >jf^*>©^^teJK*W5 

T», JWBi©*^ *#i|*T»©/W7***©*M 

S^fcttiSa, b, cttffiSS©x<y'^>yfttt# 



[0160] *££%#!©£&& t*»*ffiK:«ffiFJ?><*St 

So 

[0161] mmm 7 

[0 16 2] rfflWlilttn- Fa-yfflWI&fll 

10 tctoT^itanTfey, 

[0 16 3] y^XvScS#©tCO^T^1--S„ fttt 

■»*ffl«aB^tti*ia3ai««i»iK:j:y«»a*u wwi 
^iw*i«i©ffi:2rts-*c«* v 1 [sec] srF&mmxm 

yizffla-ts. jw»*ffl«R3o*»e>«iftan*:i»iBK 

■ «bfc«Acj:y.vy*hn>2iBTfajBa*v fev>f ^ a . 

20 &&^M^i9{c#*^T^ssi8ft©^«^23{ct#i^ 

[0 16 4] #*#A#«Cov*"tSWI"**. 

^2ft©£j&Hi«&ffl#Xtt l/^a. U- * -12£il y A* 

^SE«stti#«3K:j:ymM©«Micip«a*K 

'©#kr^mi/*ai/-*-i2'.*ay^x«Eaii»a 
30 s'tcj:yma©asJi»cj|«ES*u ar^A^/i/^i* & 

[01 6 5 ] #mL^~l*m;mXX t. LTArtf* ^ 

©-r .#^in3»«S33K:-j: y mft©^ 

51 4:©«filf*ifcSJSK J: y (t»ttfl: LXWQMV ^e\z 

*0ia»a*u B*iai^fS9»*i©ffi^«-&K:<fev\ i[s 

ec]JKT©JB*^^ia^SftfcJD5««BES:B8«tt*»o 

[0 16 6] l»iaEK«»PI«ltt*ifi«lC*SV^»«S 

b fe0 7 b fe*© 2: H*©=b©T?*S ©T* X ilftt 
■SWift**'tS. H15Kia%Lfcjfi*Ttti©r©WrlBBE 
H«g»»lK:J:y»«BP , 6-f*>©***fc^*>«>*I'* 

aii-&tf»tt.tf-A©**&H«^t#ra3Eiii'fey' — 
50 ©e>*>©e>t>4>&< 2:%— *&i*ra*aBLTff«i^ifc 
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#T*ft£<, 

[016 7] ^mw^t-WkwmmmnK&^T. mm 

V %T 3 3 T* tt A>f T X PPiD« A©«l&®ftt) y »c >f * > 

flrti i: >f * > jna**^©in3*«ffi©#i& Sr^it-r fi t 

V % o & 1 [msec] Rill [sec] RT©MJSrT?*f & o to 
B$ISIa, c©MISttxy £4: ft 

*ft*ri©^£.*y^^*3MS&:*«>fe. 

S/U =r>> *SV\142/U 3>a-fbfflt(S"i s N 4 ) fc©j»Rtt 

t* « ft < »§r^ c ic & ^ t & # > ina«S"^©an je«EE 

<D«l&#fTftfc4VC Wt ti H»tC3WRJ*W±©Sft**?» 

ttft©#tt©ftt> y k>t * ^ittitmig^inMH©^ 
om» » cff ft e> v x tttwt rmtwizft -r s 

[0 16 8] 4^as«©#»»;MtS©:tf*K:.*: y s/ y n> 
■M^fflx'y ^>y*ffft -J*^* * fett©#f*©x. 
»y^2/y&fift-5tHr»c*«».T»6. 

[0 16 9] Cl 2 #*fcJfV*fe#ISft»&Wi' 

flMISS/y ^©x^^Kifcv^'t'fe-, -#*ife#!l©# 
mz.jz y us?* >v^^ £©^tttfffiLhisfc. 

[0 17 0] Sfe, .CHaF^SrfflV^feS/.y 3^ttftK(S 
i 3 N 4 )©x^5 L >^lcfev>T%), **»«©*ttK:J:y 

[0171] §e>ic Btis^fcfflv^feT-n/^— «>-a(a 
' i) ©x'^ ^ > y c ^ v t», '■ *sftSfi«©*StK: j; y i/ s? 

xbv^^, fc£trFM©Si0 2 £©3#M£#lBl_tbfeo 

[0 17 2] -ift&^ttf^xy^^icBlUT, •* 
Ha', b, c. d, e, f , g ©*iift«jMK*, xy. 

[0 17 3] v****fH3*.tfT%*tt*fc 

[0174] 9mm &. 
"Hi6tt*»w©*ffi»3ffiBi* * ^ y =i >***© ^ x 
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[0 17 5] fl[«ff23©J5BHfcKWfev W-f Kn-f ;u 
tC «fc y W*|qI»CMK:^Lfc?KI?S:^-tS3ttm«23© 

laytc, =g^isjtc:2iay^-©;b-^T>^375:isi-j- 

««36ttBf raSSB1WMl©mAM*lC<S!v\ 1 [sec] R 
T©J9JB^«f IBBEWa 4xfc1Wa«*# & 7 >^-37tcftJ 
ftrcfft*. S&tc/WT^WiRietiieiBISQBftlWaH© 

m*WK:fiev\ i[sec]jeiiT©^J»Tf^i8i3eHa*ifc^ 

10 >fr^**SWiD"P***-5K:ftoTV^45. £*tfC«fc 

y, /\y n^ig^XviS&^ii^^rxm^fcEPiD&ra 
jB&fcoT^isiiaiufey, *<5Wi£*i&— o©d"b 

fc^ u fe^S £ BMf -C* S ib r z: T- ttStU! 
S. 

[0 17 6] 'jgiLhawlbfc*lii«ra3S*S:fflW S2i: 

i [msec] r _ti [secmrommx-mm mcnr* e> 

* fc. 05{C^Lfe«fco tC®C« £ 1 [msec] R Jil [sec] R 
20 T©«*"TMJB»lC*Tft3#& $e>{c. S6lCgtLfc 
«fc -p \Z.A4 f xm*©HIin S: 1 [msec] JgiLhl [sec] fi^T © 

«BT?ffljtiWK:ffft-5*jST?was/y 

$=.^r : A©xy^->yfeffftofe. -tOlSJft. V^-ftl© 

[0 17 7] *|66gMtt> V^^**»feJ:tfT«ltff4^ 
©jWUbfelftiS***** 5 **. 
[0 1 7 8] H]6fe^J9 

30 017»*5§^©^®«ls^e s ^ y * )\s&M>mmm®LM 

. [0 17 9] Mm^23©MHlc, j!g]Sl^nW;i/39?:^ 

i*Kraewiw : w=»i-<z>ftt£*>te-&^t8ev i[sec]jeAT©M^ 

■eftlBBGWa *ifc*J9aW* SrSfeBPRnW ;i/39(cPPiDT* 
ft*.- $ rx«R16%»BSIBB»«»*l©ffiA 

X«*&PPinT-^SJ:-5lCfto'CV%S= i*iKlJ:y, flt 
y, *sv^iine>r:o© , 5'6— ^feWMTOEilfS-.fc 

[0 18 0] JEU:Sli|!bfc*®j«ymR*S:»v\ ®2{c 

1 [msec] JgJLhl [sec] JgtTffllSJBT? JIB WKfJft O 

H'5Kl3KL/feJ:-5K:ift«S:l[Bsec]eU:l[sec]Jg* 
T©«JBT?«JB»tCffft^*a. 'S&C. BI6{C^Lfc 
«fe e» KJU 7 X«*©PPJP S 1 [msec] M±l [sec] VXF<D 
50 JSJBT»«JB»Ctfft"5*a"P*ilSfi^y3>, #Mb^^ 
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Wtti, #llj&6M©3;i&K:<fcy> vx^*J»fe<fct>*T 
to l 8 l] *£g&ftltt, vx*Mf}33<ktfTifc#**£: 

[oi8 2] mmrnio 
x y ^ y ymnxmm l r~wx & & . 

[0 18 3] $|1B©tt»^lC»filLT»««JCSMibfe 

2g36^i^F^iiW^l©m*«■§•^C^£^^, l[sec]&T 

mam?**, s e>icrw r^«Ri6*ji*iaBBHiW*i»i 

y, smt.fur^'m-ts^M^mm-k t^xmmmm 

[oi8 4] M±Mmvt~mwtmginzFB*>\ 02jc 
^ C tc <t e> a /u T*m±ie>WM hijib & t ^ t 

1 [msec] J&Lhl [sec] JglTOMireMflBttlCff & 3 
^fe, 05 lo^LfcJ: 3 lCjfc« 5:1 [msec] EA±1 [sec]^ 

«fc e> IC/W 7Xf*ffl Win £1 [msec] JglLfci [sec]J^T© 
[0 18 5] V**^;J3J:tFFi6t#»fc 

[0 18 6] 

y, ^^^tTffiWii^i^^^^^S^Jtsisi 

[0 18 7] 

[02] #38i9!<Z>#&KB8fc>»J, xy^^JK^&lRLh 

[03] ##8l$!©#?£tC«}:oT, init£*vfc!l&?-©A*f 
tcj;o XUUmmic^-t 2> V V • X/Ky hie 
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[04] *$&wommz.mt> y . «M«ysisi©ftii 'ic <t s 

£j&Ej*»©#EE©££fl: 0. 
[06] *5§wcD^(cBBt>y. x<y*->yjR*s&rau: 

10 0„ 

[07] ^Lftmicmfrzmmwmmmz-?^ t um-f^ 
xvx *j y trmnx. s v NT^jfe u tz.m t&t 0= 

[08] #38WK:W;foS--IQfiM«:a<U 
[09] #»W»cBB*>*— *BS««:5*U 

■ aoiKiiysMb^rsiiifcSi^H. 

[010] *«WtHt>S— SftKHfeasU 
20 i: T*Wft tfflm ^ '> y fflSlfUb ^ttH t.^7^W 

tiawjkhx^zi%m(omMic£*)mti'2>z.£zm?- 

0. ' 

[01 1] #S§Wc|»;b&*M3i8£«£:v>f ZuWL? 

[0 1 2 ] *W8tcBBtoS*ffi*saiS«&v'W' ir njg^" 
[013] tc gBte -5 — a* o> Mmmti £ 

30 [01 4] *ftqB{cH;b&— £SK48&a*U 
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